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an(* °* v-> l-^ volt/c '"' "^k va^ues increase with decrease of pressure—at half the pressure the velocity is double, approximately— and, therefore, with increase of elevation.
Large, or Langevin, Ions.—After the atmosphere is deprived of all its ions of molecular size, it still is slightly conductive, because, as discovered by Langevin,1 of the presence of relatively slow moving and, therefore, comparatively massive ions. The number of such ions per cubic centimeter ranges widely. In the open country this number appears to be comparatively small, but it is very great over large cities, usually many times that of the ordinary, or molecular, ions, and more negative than positive.
ELECTRIC CURRENTS IN THE ATMOSPHERE
At least four different electric currents exist in the atmosphere—two always, and everywhere, or nearly so, and two sporadically, in time and place. These are:
a. The lightning discharge, roughly, 100 per second for the earth as a whole, with a transfer of 10 to 20 coulombs each.
6. Precipitation currents, or currents due to the falling of charged rain, snow, hail, etc. The average strength of such current may be found from the rate of precipitation and charge, usually positive, per cubic centimeter, say, of the rain, or its equivalent in the case of snow or hail. During non-thunderstorm rains, this current often averages about 10~16 ampere per square centimeter of surface. During violent thunderstorms, however, it is far greater, even as much as 10~12 ampere per square centimeter for brief intervals has been reported.
c. Convection currents, due to the mechanical transfer of the ions in the atmosphere from one place to another by winds, including vertical convection. The strength of such current per unit area, at right angles to the direction of the wind, is obtained by multiplying the wind velocity by the net density of the charge.
This density may be found either by multiplying the ionic charge by the difference between the numbers of ions of opposite sign per cubic centimeter, or from the equation
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in which p is the density required, and dV/dh the vertical potential gradient.
The value of p varies greatly, but through much of the atmosphere the convection current is of the order 10~16 ampere per square centimeter cross-section of the wind, per meter/second velocity.
1C. JK., 140; 232, 1905.

